The relationship of the cyclic and non-cyclic electron transport pathways in chloroplasts.
Light-induced redox changes of plastocyanin, the Rieske iron-sulfur center, and P-700 have been studied in situ in spinach chloroplasts. Plastocyanin and the Rieske center behaved in an analogous manner in that their steady states were fully oxidized in the light in the presence or absence of 3-(3,4-dichlorophenyl)-1,1-dimethylurea when an electron acceptor is present. After illumination under conditions of non-cyclic electron transfer from water to an electron acceptor, followed by a short-dark period, the steady state of both shifted to a more reduced level. A 3-(3,4-dichlorophenyl)-1,1-dimethylurea-sensitive photo-reduction of the Rieske center was observed in ferricyanide-washed chloroplast fragments. With reduced ferredoxin as electron donor, it was possible to demonstrate a reduction in the dark of these electron carriers and of P-700; this reduction was insensitive to 3-(3,4-dichlorophenyl)-1,1-dimethylurea but was inhibited by antimycin A. These findings are discussed in relation to a function for these electron carriers in the cyclic electron transport pathway in chloroplasts and to their function in the non-cyclic electron transport pathway.